OOOoO0O0OId0 No.7

110 11000
ooooo oo-

54 UOO0O0OOOOOO

gbooobooooboobooobo.ooboobooooboooobooo,booo0b0 2000000
00000000 (0000000, 0000b0)0000o0o0oUooOoOoooaOo.

00 99 (DUooOoUooo,3pt.) OO F: M,(R)—ROO0O200000000000:

e (00000)0000000ay,...,a, cR"O0beR", 0000 ceROOO1<k<nD
0kOD00O,

k k
\%
F(a17"'7a’]€+0b7"' 7an):F(a17"' 7Ci/k7"' ,an)—i—cF(al,--- 7b7"' 7(1’77,)‘

<=

e (000)0DO0DO0O ay,...,a, eR*0000€&,0000,
k k
\% Vv
F(aa'(l)7"' 7a0'(k)7"' 7a0(n)):Sgn(U)F(a’17"' y Ay st ;a"n,)-
0000, Flay, - ,an) = F(E,)det(a, - ,a,) 00000000 (E,00000000).

00 100 (000, 2pt.) 00 A,Be M,(R)0D00, 00 det(AB) = det(A)det(B) D0 0.

00 101 (1pt.) 00 A€ M,(R)OO00 (0000, nilpotent) J0000000,00000 meN
00000,A"=0000000. 0000 det(4)=000000000.

00 102 (1pt.) OO0 Ae M,(R)O0O0 (orthogonal) D0 DO0O0000,000 ‘AA=E,000
000, det(4)=+100000000.

00 103 (1pt.) A€ M,(R)000T0000, det(A) 2000000000,

O0000000000,000det(A)£000 ADODOOOOOOOO 115000.

00 104 (1pt.) 00 Ae M,(R)0 Be M,,(R),000 nxmOO0 COO000,0000000:

A C

= [A]|B].
0 B

obooo0oooOobOob0DoODmxnOO0OOD0OOOO.

00 105 (1pt.) 00 A, Be M,(R)0000,0000000

A -B

o | = ldet(At V=iB)[*.

00 106 (1pt.) DOOOOOOOO.

b a —-d ¢
c d a —b
—c b a

*http://www.ma.noda.tus.ac.jp/u/rto/sched.html
tADDDDDOOO0OO0DOO.



5.5 UUOUOOooobOogod

gboboobooboobooboooob,b0oboooboobooooboooobooboooboo. oo
gbooooo,0booooobooocobobooooa.

00 5100 AeM,(R)D00O0OOOOO0O.

e ADDDi0,0,;0000000000 (n—1)000000 (4,5)0000 (the (4,4) minor)
000, M(A),,; 000

e 0 (4,/)00000 (-1 0000000 AODO (i,) 000 (the (4,4) cofactor) 000,
A(A),; 000.

e J0DODO Cof(A)DODDOO:

Cof(A) O (3,5) 00 = A(A)j.

00 107 (1pt.) (i,j) 000 (-1)W 000 nxn00000000, 000000000000
ooooooooon.

0000000000000000000000000.
e (i,7)-minor M(A);; 0000,00 M= (M(A);); 000 (000000000).
e minor 00 MODODOO +--00000000000000000000 ((1,1)000 +).
e 0000ODOD Cof(A)0D0DDDODO.

gbooaobooaoboodaod.

00 108 (O 1pt.) OO0 AD

ooooao,
(1) det(A)0O00OO0.
(2) ADDDOOOO Cof(4)00OO.

(3) 0O ACof(A) = det(A)Es = ACof(A) 000 (B, 00000).

00 109 (O 1pt.) 00 AD

2 3 4
A=11 0 1
5 2 1
00000,001080000 (1),(2),(3)0000.
00 110 (O 1pt.) 00 AO
-5 3 1
A=| 4 o0 1
—21 7 0

00000,001080000 (1),(2),(3)0000.

000 (4,/) 000000000000! 00000000000000000000 cofactor matrix, 100000
O adjugate matrix 00000, 000000.




00 111 (0 1pt.) 00 AD

A:

— = =
—_ = =
—_

00000,001080000 (1),(2),(3)0000.

000 108(3) 00000000000 (00 114). 0000000000 (cofactor expansion) O O
oo.

00 5.2(10 (0)00000000) A=(ay)i;0nxn00,A(A); 0000 (4,j)0000
ooooooooo.

det(A) =Y a1 A(A)y; = a11 A(A)11 + a2 A(A)1z + -+ + arn A(A) 1,
j=1

= ZailA(A>i1 =a11A(A) 11 + a1 A(A)o1 + -+ a1 A(A)n.
=1

010000000000 (000)000.100000000000. A000000 A = (ai;),
000.00 A=(ay, - ,a,)0000000000.R"O00000 {ey,...,e,} 0000, a, 0
ooooo,

n
a = g a;1e; = aijje; +az1€2+ -+ aniey
i=1

O00.det(A)DO0O00O0O00O0ODOOOODOOO,

n
det(A) = det (Z a;1€4, A2, - - aa'n>
i=1
n
= Zdet(ailei7a27"' ;@)
i=1

oooo,0b08roooboooogoooo,

ai2 ais Ain
; Ai—12 Qi—13 Q-1
_ i+1 % % i—1n
det(aileiana"' 7a"fl) - (_1) Qi1
Gi4+12 Q413 " Ait1n
ap2 an3 e Ann
= CLﬂA(A)il.

goooo,boooog.
det(A) = ZailA(A)ﬂ.
i=1

ooo00o0o0oooooOoooooooo,00 AODOOO0O0O0QoOoOOOO0oOoOooooODOOOOo
oooooobooooooon.

00 112 (O 1pt.) 0O 90(1-5) 0000000000000 O0OO0O.

gbobooboobooboboooo,ob0oooobobooooboooobobobo.obooao
gbooooOobooooboobooooboooboon.



00 113 (00000 (000), 2pt.) A= (ay)i; 0 nxn00, A(A),; 0000 (4,7)0000
000000000 Hnt:0O 86000000000000).

Gipdet(A) = a i A(A)k; = an (A + aA(A)a + -+ + inA(A)kn
j=1

§jedet(A) =D aijA(A)ip = arj A(A)1e + ag; A(A)or + -+ + A A(A) .
=1

gboooboooooboobooog.

00 114 (Ipt.) ADO nx 000000,
ACof(A) = det(A)E, = Cof(A)A.
gdoooooobooooon.

00 115 (000000000000, 1pt.) DO0O0O0OO0OOODOOO.

0000 ADDDOO0 < det(A) #0.

00 116 (1pt.) OO0 980 Vandermonde 1 0000000000000 OOOOOOOOO.

000 det(A)#A0000,000000

1
-1
= —Cof(A 5.1
det(A) of (A) (5.1)
O00. 000 det(A)O, Cof(A) DOD0OODO0OUOOOOOOOOOOOOO, 00000000
0000000000000 0b000000b00000. 0boo0o0o0ooooooooooon

gboboobobooooboooobo,0bobooboob0obooooobooooboOoobooon.

)

00 117 (1pt.) 2x2000000,00 (5.1)00000.

00 118 (0 1pt.) 00 90(1-5) 0000000 (0000)000 (5.1)0000000%.

U4x4000000000000000000000,00000000000O0,9000000
(3x30000)00000000000. 0000000000 DOUDO0OD0ODOOOO0OOOOO.

00 119 (0 2pt.) 00 91(1-4) 0000000 (0000)000 (5.1)0000000.

00000 A0J000000O0,000000000000. ODOoOOC0COCOOOOOUgg BOO
000,BA=F,=ABO0000DOO0O0OODOO,DOD0000D0000 BA=FE,00 AB=F,
0000000000000 (0000000000000 U0O0DooUoOOn)

00 120 (000 =000, 1pt.) 00 Ae M,(R)000D00 BOOOOOOOO0Y, BOOO
0000000,B=A"'00000000(0000000).

gboooboobooboobooboobobooboobooog.

00 121 (D00, 3pt.) D0OD0OO0OOO A, BO,BAOOOOOOO, ABOOOODOOOOO
googd.

$000opD0DO0O000OO0O00O000O0. 0000000000000 0000000000000D00000000DOn.
"BA=E,D00000.



